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Executive Summary 
The San Bernardino County Transportation Authority (SBCTA), in cooperation with the 
California Department of Transportation (Caltrans) and the City of San Bernardino (City), 
are proposing to improve the Interstate 215 (I-215)/University Parkway Interchange 
(Project) in the City of San Bernardino, California. Two alternatives are being evaluated; 
these two alternatives include Alternative 1 (No Build) and Alternative 2 (Diverging 
Diamond Interchange [DDI]).  

Alternative 2 (DDI) would provide operational improvements to traffic flow associated 
with the I-215/University Parkway Interchange. The existing undercrossing would remain 
in place. This concept would improve all four legs of the current interchange and improve 
directional movement through the system. Using the DDI system, the interchange would 
allow more efficient left-turn and right-turn movements at all ramp terminals. 
Improvements would generally occur within previously disturbed soils in the area of the 
existing interchange and would not require the disturbance of adjacent building 
structures. No widening would be required for the I-215 bridge structure and Right of 
Way (ROW) impacts would be limited to temporary construction easements, and 
permanent curb, gutter and driveway improvements along University Parkway. No 
transmission towers are located within the Project limits.  

The two Alternatives being analyzed in this report were selected based on the results of 
the University Parkway at Interstate 215 Interchange Traffic Engineering Performance 
Assessment (TEPA). The TEPA analyzed three Alternatives: No Build Alternative, 
southbound loop on-ramp Configuration, and Diverging Diamond Interchange (DDI). The 
TEPA analyses concluded that in 2040, the loop on-ramp alternative would provide 
mitigation to operational deficiencies at the intersection of the University Parkway at the 
southbound on-ramp in the a.m. and p.m. peak hours. The DDI alternative would provide 
mitigation to all operational deficiencies at the four study area intersections in both the 
a.m. and p.m. peak hours.   

This report analyzed the following conditions: Existing (2017), Opening Year (2020) No 
Build and Build conditions, and Horizon Year (2040) No Build and Build conditions. The 
report provided evaluation and assessment of eleven study intersections, six freeway 
mainline segments, and four freeway ramps within the study area.  

The results of the traffic analysis indicate that all study intersections and freeway 
mainline segments are forecasted to operate at Level of Service (LOS) D or better under 
the Opening Year 2020 Build conditions except for the intersection at North Varsity 
Avenue and North State Street/University Parkway which is expected to operate at LOS 
E during the morning and afternoon peak hours.  Under the Horizon Year 2040 Build 
conditions, three of the study intersections, and two freeway segments are forecast to 
operate at LOS E or F. The results of the freeway mainline and ramp analysis indicate 
that the impacts to the freeway system are a result of future traffic demand exceeding the 
capacity along the I-215 and are consistent under Build and No Build conditions (See 
Table E-1, Table E-2, and Table E-3). 

The intersection, freeway ramps, and freeway segments that are forecasted to 
operate at LOS E or F under Opening Year (2020) Build conditions and Horizon Year 
(2040) Build conditions are summarized below. 
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 Intersection Analysis  

Opening Year (2020) Build Conditions: 

 North Varsity Avenue/North State Street & University Parkway (AM and PM Peak 
Hours) 

Horizon Year (2040) Build Conditions: 

 North Varsity Avenue/North State Street & University Parkway (AM and PM Peak 
Hours) 

 Driveway 3 & University Parkway (AM and PM Peak Hours) 

 I-215 NB Off-Ramp & University Parkway (AM Peak Hour) 

 Freeway Ramp Analysis 

Opening Year (2020) Conditions:  

 Southbound University Parkway Off-Ramp (AM Peak Hour) 

Horizon Year (2040) Conditions:  

 Southbound University Parkway Off-Ramp (AM and PM Peak Hours) 

 Freeway Mainline Analysis 

Horizon Year (2040) Conditions: 

 I-215 Northbound (NB) South of University Parkway On-Ramp (PM Peak Hour) 

I-215 Southbound (SB) South of University Parkway On-Ramp (AM and PM Peak 
Hours)  

It should be noted that under the Opening Year (2020) and Horizon Year (2040) Build 
conditions, the proposed Project would not alter the ramps junction area and freeway 
mainline within the study area; hence, the LOS results for freeway ramps and mainline 
would be identical to the No Build conditions analysis. 

In summary, the results of the analysis presented in this report (operational LOS) show 
that the implementation of Alternative 2 (DDI) would maintain or improve traffic 
operations when compared to Alternative 1 (No Build) at University Parkway and the I-
215 interchange.  

The traffic operational analysis in this report does not include the future I-215/Pepper-
Linden-Campus Interchange in forecasts accounting for the highest 2040 volumes in the 
case that this proposed interchange is never constructed. The result of the analysis 
presented in this report represents the worst case scenario for traffic operations along 
University Parkway. 

Table E-1 summarizes level of service (LOS) and delay for intersections and driveways 
within the study area for all conditions analyzed. Table E-2 summarizes freeway mainline 
LOS and density to quantitatively evaluate the results for all conditions analyzed. 
Table E-3 summarizes ramp LOS and density to quantitatively evaluate the results for all 
conditions analyzed.  
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Table E-1. Summary of Intersection LOS 

No. 
Intersection  
(N/S & E/W) 

Existing ALTERNATIVE 1 - No Build ALTERNATIVE 2 -DDI 

2017 2020 2040 2020 2040 

AM PM AM PM AM PM AM PM AM PM 

1 
North Varsity Avenue/North State 
Street & University Parkway 

LOS F E F E F F E E F F 

Delay (Sec) 87.7 60.5 124.8 62.8 265 160 57.6 63.6 171.6 131.6 

2 
I-215 NB Ramp & University 
Parkway 

LOS E F F F F F A A D D 

Delay (Sec) 76 92.7 104.5 120.2 207.5 197.5 8.1 7 49.3 49.1 

3 
I-215 SB Ramps & University 
Parkway 

LOS D E E F F F C B C C 

Delay (Sec) 38.3 58.1 65.9 85.2 211.5 327.8 25 18.2 25 28.3 

4 
Hallmark Parkway & University 
Parkway 

LOS C D C D D D C C C D 

Delay (Sec) 26.0 39.6 28.2 41 51.3 49.9 22.1 29.5 28 39.9 

5 Driveway 1 & University Parkway 
LOS B D B C C C B B C C 

Delay (Sec) 13.3 16.4 14 17.7 18 21.8 13.4 14 17.2 16.4 

6 Driveway 2 & University Parkway 
LOS C D C C C C N/A N/A N/A N/A 

Delay (Sec) 15.2 15.6 16.2 16.7 22.4 20.4 N/A N/A N/A N/A 

7 Driveway 3 & University Parkway 
LOS C C D D F F D D F F 

Delay (Sec) 23.3 23.1 26.7 25.9 156.6 102.4 27.4 27.4 131.3 95.2 

8 
I-215 NB Off-Ramp Right-turn 
Movement & University Parkway 

LOS N/A N/A N/A N/A N/A N/A B C E D 

Delay (Sec) N/A N/A N/A N/A N/A N/A 18.5 22.6 73.3 53.1 

11 
I-215 NB Off-Ramp Left-turn 
Movement & University Parkway 

LOS N/A N/A N/A N/A N/A N/A B B B B 

Delay (Sec) N/A N/A N/A N/A N/A N/A 11.6 13.4 18.4 17.5 

16 
I-215 SB Off-Ramp Left-turn 
Movement & University Parkway 

LOS N/A N/A N/A N/A N/A N/A A A B B 

Delay (Sec) N/A N/A N/A N/A N/A N/A 5.1 6.4 10.5 15.2 

31 
I-215 SB Off-Ramp Right-turn 
Movement & University Parkway 

LOS N/A N/A N/A N/A N/A N/A A A A A 

Delay (Sec) N/A N/A N/A N/A N/A N/A 1.7 1.6 3.7 3.4 
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Table E-2. Summary of Freeway Mainline LOS Results 

 

Freeway Segment1 

Existing (2017) 
Opening Year (2020) 

No Build/Build  
Horizon Year (2040) 

No Build/Build 

AM PM AM PM AM PM 
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Northbound 

North of University Pkwy 
On-Ramp 12.7 B 28.2 D 16.2 B 33.3 D 14.9 B 32.8 D 

Between University Pkwy 
Off-Ramp and University 
Pkwy On-Ramp 

11.6 B 26.4 D 14.6 B 30.9 D 13.2 B 29.0 D 

South of University Pkwy 
Off-Ramp 15.9 B 23.3 C 18.4 C 26.8 D 25.2 C 36.9 E 

Southbound 

North of University Pkwy 
Off-Ramp 29.2 D 16.0 B 34.4 D 22.3 C 32.3 D 24.7 C 

Between University Pkwy 
Off-Ramp and University 
Pkwy On-Ramp 27.3 D 14.8 B 32.1 D 20.1 C 28.8 D 20.0 C 

South of University Pkwy 
On-Ramp 29.2 D 21.2 C 29.2 D 26.5 D 50.5 F 36.5 E 

1 The freeway segments were analyzed based on the Highway Capacity Manual (HCM) 2010 Edition basic 
freeway segment analysis. 

Freeway LOS is based on density (cars/mile/lane). 
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Table E-3. Summary of Freeway Ramp LOS 
 

Ramp/Segment Capacity 

Existing (2017) 
Opening Year (2020) 

No Build/Build 
Horizon Year (2040) 

No Build/Build 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Density LOS Density LOS Density LOS Density LOS Density LOS Density LOS 

Northbound 

University Pkwy On-Ramp 14.4 B 27.9 C 15.5 B 30.1 D 13.7 B 28.3 D 

University Pkwy Off-Ramp a 16.0 B 23.4 C 16.9 B 24.7 C 23.3 C 32.4 D 

Southbound 

University Pkwy Off-Ramp 34.4 D 22.3 C 35.5 E 24.1 C 48.8 F 38.0 E 

University Pkwy On-Ramp b N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

a Major diverge area; Highway Capacity Manual (HCM) 2010 Edition methodology (Exhibit 13-19) applied for analysis. 
b Single-lane addition/drop; Highway Capacity Manual (HCM) 2010 Edition methodology (Page 13-18) applied for analysis. The upstream and downstream freeway 

segments are analyzed as basic freeway segments and no separate merge or diverge analysis is performed. 
The freeway ramp junctions were analyzed based on the Highway Capacity Manual (HCM) 2010 Edition merge or diverge ramp-freeway junction analysis.  
Freeway ramp junction LOS is based on density (cars/mile/lane). 
N/A - not applicable 
 

 

 

 

 



Final Traffic Operations Analysis Report 
 I-215 University Parkway Interchange 

 

  Revised November 8, 2018 | vii 

Contents 

Executive Summary ....................................................................................................................................... ii 

1 Introduction .......................................................................................................................................... 1 

1.1 Study Purpose ........................................................................................................................... 1 

1.2 Study Area and Project Background ......................................................................................... 3 

1.3 Report Organization .................................................................................................................. 4 

2 Existing Conditions .............................................................................................................................. 5 

2.1 Existing Roadway Network........................................................................................................ 5 

2.2 Existing Volumes ....................................................................................................................... 5 

2.3 Accident Analysis ...................................................................................................................... 9 

2.4 Existing Deficiencies ............................................................................................................... 13 

3 Traffic Volume Forecasts .................................................................................................................. 15 

3.1 Project Alternatives ................................................................................................................. 15 

3.2 Traffic Forecasting Methodology ............................................................................................. 15 

3.3 2020 and 2040 Traffic Volumes .............................................................................................. 17 

4 Traffic Operations Analysis ............................................................................................................... 30 

4.1 Analysis Methodology ............................................................................................................. 30 
4.1.1 Highway and Intersection Capacity Standards .......................................................... 30 
4.1.2 Basic Freeway Segment Analysis .............................................................................. 30 
4.1.3 Freeway Ramps and Ramp Junction Analysis .......................................................... 31 
4.1.4 Intersection Level of Service Standards and Thresholds........................................... 31 
4.1.5 Intersection Queue Analysis ...................................................................................... 34 

4.2 Existing 2017 Traffic Conditions .............................................................................................. 35 
4.2.1 Existing 2017 Analysis ............................................................................................... 35 

4.3 Opening Year 2020 Traffic Conditions .................................................................................... 39 
4.3.1 Opening Year 2020 No Build Analysis ....................................................................... 39 
4.3.2 Opening Year 2020 Build Analysis ............................................................................. 44 

4.4 Horizon Year 2040 Traffic Conditions ..................................................................................... 51 
4.4.1 Horizon Year 2040 No Build Analysis ........................................................................ 51 
4.4.2 Horizon Year 2040 Build Analysis .............................................................................. 57 

4.5 Intersection Control Evaluation ............................................................................................... 64 

5 Summary and Conclusion ................................................................................................................. 69 

6 References ........................................................................................................................................ 82 

 

  



Final Traffic Operations Analysis Report 
I-215 University Parkway Interchange 

viii | Revised November 8, 2018 

Tables 

Table E-1. Summary of Intersection LOS ..................................................................................................... iv 
Table E-2. Summary of Freeway Mainline LOS Results .............................................................................. v 
Table E-3. Summary of Freeway Ramp LOS ............................................................................................... vi 
Table 2-1. Existing (2017) I-215 Freeway Mainline/Ramp AM/PM Peak Hour Volumes ............................. 6 
Table 2-2. Existing (2017) I-215 Freeway Mainline/Ramp Average Daily Traffic (ADT) .............................. 6 
Table 2-3. Existing (2017) Intersection AM/PM Peak Hour Volumes ........................................................... 7 
Table 2-4. I-215 Mainline TASAS Accident Data Summary ....................................................................... 10 
Table 2-5. I-215 Freeway Ramp TASAS Accident Data Summary ............................................................ 10 
Table 2-6. I-215 Freeway Ramp Type of Accident ..................................................................................... 11 
Table 2-7. Freeway Mainline Type of Accident for I-215 ............................................................................ 11 
Table 2-8. SWITRS Type of Accident for University Parkway .................................................................... 12 
Table 3-1. Opening Year (2020) Intersection AM/PM Peak Hour Volumes ............................................... 18 
Table 3-2. Horizon Year (2040) Intersection AM/PM Peak Hour Volumes ................................................. 19 
Table 3-3. Opening Year (2020) I-215 Freeway/Ramp AM/PM Peak Hour Volumes ................................ 20 
Table 3-4. Horizon Year (2040) I-215 Freeway/Ramp AM/PM Peak Hour Volumes.................................. 21 
Table 3-5. I-215 Freeway Mainline/Ramp Average Daily Traffic (ADT) ..................................................... 21 
Table 4-1. Freeway Segment Thresholds ................................................................................................... 31 
Table 4-2. Merge and Diverge Areas Level of Service Threshold .............................................................. 31 
Table 4-3. Signalized Intersection Level of Service Thresholds ................................................................. 32 
Table 4-4. Unsignalized Intersection Level of Service Thresholds ............................................................. 33 
Table 4-5. Signalized Interchange Level of Service Threshold .................................................................. 33 
Table 4-6. Existing (2017) Intersection LOS Results .................................................................................. 35 
Table 4-7. Existing (2017) Intersection Queuing Results ........................................................................... 36 
Table 4-8. Existing (2017) Freeway Ramp LOS Results ............................................................................ 37 
Table 4-9. Existing (2017) Freeway Mainline LOS Results ........................................................................ 38 
Table 4-10. Opening Year (2020) No Build Intersection LOS Results ....................................................... 39 
Table 4-11. Opening Year (2020) No Build Intersection Queuing Results ................................................. 40 
Table 4-12. Opening Year (2020) No Build/Build Freeway Ramp LOS Results ......................................... 42 
Table 4-13. Opening Year (2020) No Build/Build Freeway Mainline LOS Results ..................................... 43 
Table 4-14. Opening Year (2020) Intersection LOS Results Comparison .................................................. 46 
Table 4-15. Opening Year (2020) Build Intersection Queuing Results ....................................................... 47 
Table 4-16. Opening Year (2020) Build On-Ramp Queuing Results .......................................................... 48 
Table 4-17. Opening Year (2020) Build Signalized Interchange LOS Results ........................................... 49 
Table 4-18. Horizon Year (2040) No Build Intersection LOS Results ......................................................... 51 
Table 4-19. Horizon Year (2040) No Build Intersection Queuing Results .................................................. 52 
Table 4-20. Horizon Year (2040) No Build/Build Freeway Ramp LOS Results .......................................... 55 
Table 4-21. Horizon Year (2040) No Build/Build Freeway Mainline LOS Results ...................................... 56 
Table 4-22. Horizon Year (2040) Intersection Comparison LOS Results ................................................... 59 
Table 4-23. Horizon Year (2040) Build Intersection Queuing Results ........................................................ 60 
Table 4-24. Horizon Year (2040) Build On-Ramp Queuing Results ........................................................... 61 
Table 4-25. Horizon Year (2040) Build Signalized Interchange LOS Results ............................................ 62 
Table 4-26. Summary of Value Analysis Alternatives ................................................................................. 66 
Table 5-1. Summary of Intersection LOS .................................................................................................... 75 
Table 5-2. Summary of Intersection Queuing Results ................................................................................ 76 



Final Traffic Operations Analysis Report 
 I-215 University Parkway Interchange 

 

  Revised November 8, 2018 | ix 

Table 5-3. Summary of Freeway Ramp LOS .............................................................................................. 78 
Table 5-4. Summary of Freeway Mainline LOS Results ............................................................................. 79 
Table 5-5. Summary of On-Ramp Queuing Results ................................................................................... 80 
Table 5-6. Summary of Signalized Interchange LOS Results .................................................................... 81 

 

Figures 

Figure 1-1. Regional Location and Project Vicinity ....................................................................................... 2 
Figure 1-2. Study Area .................................................................................................................................. 4 
Figure 2-1. Existing (2017) Volumes ............................................................................................................. 8 
Figure 3-1. Opening Year (2020) Volumes No Build Conditions ................................................................ 22 
Figure 3-2. Opening Year (2020) Volumes Build Conditions ...................................................................... 24 
Figure 3-3. Horizon Year (2040) Volumes No Build Conditions ................................................................. 26 
Figure 3-4. Horizon Year (2040) Volumes Build Conditions ....................................................................... 28 

 

Appendices 

Appendix A. Traffic Counts ........................................................................................................................... A 

Appendix B. Model Plots ............................................................................................................................... B 

Appendix C. Forecast Traffic Volumes Table ............................................................................................... C 

Appendix D. Synchro Worksheet .................................................................................................................. D 

Appendix E. HCS Worksheets ...................................................................................................................... E 

Appendix F. Draft Geometric Approval Drawings ......................................................................................... F 

Appendix G. Response to Comments .......................................................................................................... G 

 



Final Traffic Operations Analysis Report 
I-215 University Parkway Interchange 

x | Revised November 8, 2018 

This page is intentionally left blank. 

 



Final Traffic Operations Analysis Report 
 I-215 University Parkway Interchange 

 

  Revised November 8, 2018 | 1 

1 Introduction 
This section describes the purpose of this study, study area, and report organization.  

1.1 Study Purpose 
The San Bernardino County Transportation Authority (SBCTA), in cooperation with the 
California Department of Transportation (Caltrans) and the City of San Bernardino (City), 
propose improvements to the Interstate 215 (I-215)/University Parkway Interchange 
(Project) in the City of San Bernardino, California. The proposed Project would improve 
freeway access and local traffic operations by modifying the existing undercrossing 
interchange from a tight diamond interchange to a diverging diamond interchange (DDI). 

The purpose of the proposed Project is to plan for the projected regional population 
growth, California State University, San Bernardino (CSUSB) enrollment increases, and 
increased traffic demands at the existing I-215/University Parkway Interchange. The 
Project proposes to reconfigure the interchanges to improve traffic operations. The 
objectives of the Project are to: 

 Support anticipated regional growth and proposed local-area projects;  

 Relieve congestion by providing improved signalized intersection operational 
efficiency through the interchange area; and 

 Improve vehicular, bicycle and pedestrian access through the freeway ramp 
intersections. 

The purpose of this Traffic Operations Analysis Report (TOAR) is to provide traffic 
related information relative to existing and future conditions—with and without the 
proposed Project. Figure 1-1 shows the regional location and Project vicinity. 

  




